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(54) CnOCOB M3rOTOBJlEHMH JIEMHEPOB 
(57) Abstract 

Mcnonb30BaHHe: o6pa6orKa MerannoB HaBJieHweM, d iiacTHocro. o6pa6oTKa Meroflon xojio/jhoh 
nnacTOHecKott fl«$>opMaiyrai. CynjBOCTB K3o6pereHjra: irarxyraRnMBaioT flBe ^erajin - Tpy6y w ooonomsy W3 
Ma-repnanoB c paarawHbiM npeAenoM: ynpyrocrn. Co6npaicrr yncaMHHVTbie actojoi nyrew ycT&HOBXH Tpy6bi a 
o6onoqKy c 3a3opoM. flocne c6opKM nnacriwecKOM fle^opMamm noABepraxxr flerajib. raroTOBJieHHyio H3 
Mcrajma c MCHbnraM npe^ejiow ynpyrocro. 2 mi. 



Description (OniicaHHC H3o6perenii5i|: 



M3o6pcTeHMC othochtch k xonoflHoii o6pa6orae MerarmoB njiacroiecKHM ^etfopMupoBaHMeM h woxer 6biTb 
Mcnojib3oaaHO, HanpHMep. p/in raroTOBJieHMH /leitHepoB muimmpoe mTaHroBbix ne^xHHt.ix Hacocoo. 

H3BecreH cnoco6 HsroroaneHMH ziewnepoo. cornacno KoropoMy TOKKOCTCHHaH Tpy6a BCTaaoHercH 8 
o6onoHKy c 3a3opoM |2| Me«Ay HapyraiioH noeepxiiocTbio Tpy6bi w BHyrpeHHeH noBepxHocrwo o6anoMKM 
MMeerca oa3op. ^ 

He^ocTaTKOM npMBefleHHoro cnoco6a nwwercn Hajrawwe oaaopa Mea^y Tpy6oH w o6onoMKOM. iipHBop^nAero 

K CHK3KCHMIO JltCCTTKOCTM TlCWMCpa, a D HCKOTOpblX CJiyHajIX, IiairpMMCp, npM M3TOTOBnCHIOI ULCXHH^pOB 

HC(^THHbtx nacocoB io jieHHepoB. 3a3op 3HaMirrcribH0 cHMffiacT KaHccTBO noaiejn/K>iAeM oncpanjnH 
ynpo^HemiH BHyrpeHHefi nooepxHOCTH utuiHHRpa a30TMpoBaHMCW. 

W3BecreH cnoco6 roroxoBncHMH newHepoB, cor/iacHO KOTopoMy HapyxHyio noBepxHocrb Tpy6bi m 
BnyrpeHHioK) noBepxHocrb ooojiohkh loroTaBJnmaioT kohotockhmh (2) Hc^ocraTKOM BbimcoimcaHHoro 
cnoco6a hb/ihctch to, mto oh cnorcHbrii a ocyn^ecrraneHUM . CnomHocTb npe^craBXtHer M3TOTOBJieHMe 
conpHraeMbix noBepxHocreM m6o Tpe6*yercH crporo cornacoBaTb OAHoocHocTb noHMuecKOH BHyrpeHHeii 
nosepxHocTif odohohkh c KOHMMecKOM HapyjKHow noeepxHOCTbio Tpytibi. 

TaxKc M3BecTCH cnoco6 H3roTOBneHHH neKHepoB, coTJiacHO KoropoMy nocne c6opKH Tpy6bi c ooojiotmoii c 
HCKoropbiM saoopoM no conpHraeMbiM noeepxHOCTHM, neitecp noABepraiOT aoro<j)peTHpoBaHHK) (cm.tem ae 
crp.38) 131 t. e. nnacnwecKOM ^e^opMaqwH Tpy6bi c n;eJibK> ycrpaneHWH 3a3opa uempy TpyooH m o6ojio^kom, 

H OAHOBpeMeHHOPO ynpOMHeHHH Tpy6w. 

HeftocTancoM xoBecrooro cxxoco6a rororoBJicHMH nenHepoB hbjihctch to, hto npn CKpcnncram neftHepoB 
nocpe^cTBOM nnacTHMecKofi ^e(J>opMaqnn o^Hofi H3 ^eTaneft jieftHcpa (ooonotiKH mm xpy6w). hc 
yvHTbiBaioTCB MexaHOTecKMC cBOMCTBa MCTannoB. «rro He no3BOJiHeT o6ecnemrrb Ka^ecreeHHoro. 
6e33a3opHoro cKperuieHHH Tpy6bi c o6ojiohkom h, Kax cneACTBwe. npHBO^WT K HH3KOMy Kauecrsy m3A«dih b 

IXjCJlOM. 

HanpHMep. npn rororoBJieKHM ujuihhapob HetjrrsmbDC mraHTOBbix nacocoB H3 cKpenneHHbix jietaepoB, rpe 
Tpy6a H3roTaBnHBaercH M3 BbicoKonerfipoBaHHOK a3orwpyeMOM crajm. a ooonoMKa H3 HM3Koyr/iepoB^rcroM 
cranw, ro-3a BbnneyKa3aKHono Hc^ocxaTKa b nponecce a3orapoBaHMH ccmiMH^poB M3 saaopa BW^ejifnorcH 
ra3bi, npenHTCTsyioiBMe HopManbHOMy nporeKaHHK) nponecca a30THpoDaHHH, b pcoyjibTaxc Hero peoKo 
B03pacraeT BpewH a30TnpoBaHHH h cHJUKaerc« Ka^ecrBo a30TnpoBaHHH noBepxHOcrw uHnrampa m Hacoca b 
H&noM. 

3a^aMeu n3o6pereHMH HBrweTca pa3pa6orKa cnooooa iraroroBneHWH jiefiHcpoB, o6ecne«oiBaiomero 
Ka^ecTBeHHoe 6e33a3opHoe coeAHHeHMe xpy6bi c o6ojiohkom vl noBboneHwe xecTKocTM newHepa. 

yKaaaHHbuR TexmraecKMM peoy/ibTar AocniraeTCH tcm, hto npu H3roT0BneHMH /ieiiHepa, emno^aiom.ero 
M3POTOBJieHne nsyx ^eraneM Tpy6w m o6anouKH k c6opKM hx Apyr c flpyrow c 3a3 °P° M » corjiacHo 
H3o6pereHMK> nnacnwecKOMy fle4>opMMpoBaKiDO no^BepraJOT B,eTanb r H3roroaaeHHyiO H3 Meranna c 
KieHbmHM npe^enoM ynpyrocTM. 

PeayjibTa-roM pememvi nocraBneHHOfi 3aAauw fnmncrvca to. oto npn B03AeMCTBMH Ha Acrajib, 
M3roTOBJieHHyK> W3 Mcrajuia c MeHbnmM npe^enoM ynpyrocTM wepe3 nee Mbt Do3AewcrruycM Ha flera/ib c 
6o/ibmHM np^enoM ynpyrocTM. 

nocne chhthh Harpy3KM b jxprami c MeHbniMM npeAenow ynpyrocTM ocTawTCH ocraTOMHwe iuiacTHMeciaie 
Ae^opManKH, a Aeranb c fouibiuHM np^ejioM ynpyrocro npuMer cboh nepBOHanajibHbie pasKtepbi m 
6e33a3opH0 npuruimeT k conpHraeMow noBepxHocTH ynpyroii Aexanw. 

Ha 4>Hr. 1 w3o6paweH cnoco6 coeAHneHH* jieioiepa. b kotodom o6ojiouRa iraroToaneHa M3 Mcranna c 
weHbinHM npeACJioM ynpyrocTM, a rpy6a HsroToaaeiia H3 weran/ia c 6onbniHM npeAenowt ynpyrocrn; Ha 
cnoco6 coenwHeiniH /lewnepa. b kotodom o6ojiowa M3PoroBneHa m Meranna c oonbarwM npeAenoM 
ynpyrocTM, a Tpy6a MsroroBnena M3 MerajLna c mchwumm npeAenoM ynpyrocTM. JleftHepa M3roTaBJTHBaiOT 
cnenyiouBiM o6pa30M. 

TlepDOHaMajibiio M3roTannHDaioT ooonowy I. Flocne 3aMepa BuyrpeHHero A waMCT P a ooohomkh 1 
o6pa6aTbiaaiOT no Hapy*cuo& nooepxHOCTM xpy6y 2. o6ecnctomaA papaHTMpOBaHHbni 3a3op MewAY 
^.s conparaeMbiMH nooepxHOCTHMM. nocne coopra ooojiomkm 1 c Tpy6oit 2 jieimep nocrynaer iia onepau>oo 

cKpcnneHMH. CKpenjieimc ocyu;ecTBJiHeTcn nocpcACTBOM Ae<}»pMauMM oahoh MS conpHraeMbix Aera/iew 
060JIOMKM 1 m/im Tpy6w 2. flctJopManwio mowho npoDOAMTb npw noMomw bwcokhx AaaJieHHM jkmakocth, 
ra30B, cnoco6oM kobkm, o6KaxKn. AopHOBaioiH wjim npymx cnocooon. 

Ha <J>nr.l noKa3an opuii M3 B03M0JKHbix BapHajrroo cKpenneiniH jieiinepa. b kotodom ooojiOHKa 1 
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raroTooncna H3 MCTa/uia c mchidUihm npejjenoM ynpyrocrw, a Tpy6a 2 ra Mcxanna c (xxnBtmtM npejjejioM 
ynpyrocTH, B npuoe^eHHOM cnywae nnacTMuecKoil AejapMautai no^BeprajoT oCononxy 1. JVih 3Toro ua 
MeranjiopcsymeM ooopynoBamxH. HanpHMep, ropW3oirranbno-pacTouHOM craHKe e BeprmomHoA 6a6Ke 
mpfijma. no ocm craima ycTaHaarufBajoT o6KaTHow MucrpyMeirr c n,e$opMMpyioimiMM ponHRaMM 3. B 
cre6enb craHxa ycTaHanniiBaioT onpamy 4. Ha Koropow nocpeRCTBOM urrn$Ta 5 aauipeiuuDOT jicHHcp. 

riocne HacTpoiiKH Ae$opMHpyioiUHX po/mKOB 3 Ha pa3Mep weHbme Hapy«Horo jntaMerpa o6ojioukh (pa3Mep 
no ^e^opMwpyionxwM pojiMKaxi onpeflcnHercH 3KcnepHMCHTanbH0, b 3aBWCHMOCTH ox jjnaMerpa jieimcpa, 
TanmjHHbi ctchok oSqhoukm 1 h Tpy6bt 2 h MexanmiecKMX cboSctb Meraruia) p acK aTHo My HHCTpyMeirry 
coo6u;aioT Bpau^aTtJibHoc flBumeHHC V, a /iefiHepy nocTynaTenbHoe S, BbmojiHHioT nnacmftiecKyK) 
^e$opMauMK) o6ojiotfKM 1 w ynpyryio Ae<Jx)pMaujmo Tpy6bi 2. 

B CBH3H c paammzibiMH MexamraecKHvm cdohctejomh kceranJiOB o6ojioukh 1 h Tpytfbi 2 B o6ojiouKe 
npoH30H^yT DJiacTMMecKHc AC^wpMauwM, b pcoyjibTaxc mcto HapyjKHbrii h BHyrpcHHUM /n*aMerpbi 
yweHbmaTCfl, a b Tpy6e 2 npoiraownyr ynpyrae #a})opMaijHM t r/;e nocne chhthh Harpy3RH napaMerpbi 
rpy6bt B03BpaTHTCH b nepBOHauauibHoe nojioxeime, npw otom. npoH30M^er 6e33a3opnoe h KauecxBeHHoe 
CKpennemie Jieimepa. 

Ha $ur. 2 H3o6pajKeH ojnai H3 B03M0>EHb(X sapitaHTOB cKpenneHUH JicHHcpoB, b kotopom o6onoMKa 1 
mroTOBJicHa jo Mexa/uia c 6ojibomM npejjenokf ynpyrocxM, a rpy6a 2 H3 Merajuia c MeHbiUKM npe^eJioM 
ynpyrocTH. 

Jleioiep ycTaHaanHBaioT Ha npoT*t>KHOH CTaHOK c ynopoM B npHcnocodneHwe 6 oj^hhm K3 TOpi;eB. B 
OTBepcTHC Tpy6bi 2 BBonar onpaeKy 7, Ha Bbixo;j b Koxopyjo BBOpawBaioT flopH 8. JJopH no h apy jrh o My 
/ntaMerpy Bbmo/iHeH Ha paoMep oojibme pa3Mepa BHyTpeHHcro joptaMerpa Tpy6bi 2. Bcmwjma Ha-rara flopHa 
8 b oTBepcrmi Tpy6bi 2, Kax h b npe/jbiAynjeu cnyuae, onpejjeJiHercH 3KcnepnMeHTajibHO. ripa bkjuouchum 
oopaHKH 7 no^aHM S npowoBO/jHT nJiacrireecKyio fle^opMacpuo xpy6bi 2 h ynpyryio «e<j>opMaqnK) o6gjio<ocm 1, 
npHBo/jmnjix k 5e33a3opHOMy vl KaMecTBewHOMy cKpenneHMio o6o/ioukh 1 c Tpy6oft 2, Kax m b npeAbiflyu;eM 
cnyMac. 



Claims (4>opMy/ia H3o6pereuH5iJ: 



Cnoco6 M3ToroaneHMH /leitaepoB. BK/noiiaiomMM H3roTOBJienMe Tpy6bi H o6ojiohkh. ctfopfty hx flpyr c RpyroM 
nyreM ycrraHOBXM Tpy6w o o6anom<y c oaoopoM u nocnejjyiotuee miacrifiiecKoe jjaJjopMUpoBaHne ojjhoh M3 
co6paHHbtx /jeTanefi, OTjmrqaiomHMCH TeM, xrro Tpytfy h o6cuiotiKy iroroTasnHBaioT M3 MeTaruiOB c pasnbtM 
npe^ejioM ynpyrocru, a nnacrauecKou ^e^opuaytoi no^eepraioT ^erani>, raroroaneHHyio M3 MeTan/ia c 
MeHbraMM npc^cnoM ynpyrocm. 



Drawlng(s) IMepTejKHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin- walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure I and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 



RU 20951 79 Cl 



Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. 1 
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Fig. 2 
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